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DETAILED ACTION 



Response to Arguments 

1 . Applicant's arguments with respect to claims 1-16 and 18-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

Terminal Disclaimer 

2. The terminal disclaimer filed on July 26, 2005 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
USPN 6,818,950 has been reviewed and is accepted. The terminal disclaimer has 
been recorded. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 18-22 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a cellular power MOSFET array having source 
and drain electrical connection vias, does not reasonably provide enablement for a 
cellular power MOSFET array having source and drain electrical connection vias put 



through a field isolation layer. The specification does not enable any person skilled in 
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the art to which it pertains, or with which it is most nearly connected, to make or use the 
invention commensurate in scope with these claims. 

5. Claim 18 has the limitation "...superjacent said surface layer, a field isolation 
layer, having source and drain electrical connection vias therethrough..." in lines 6-7 of 
the claim. However the examiner is unable to find any embodiment within the 
specification in which source and drain electrical connection vias are placed through a 
field isolation layer. The examiner has interpreted this limitation to mean that the source 
and drain electrical connection vias are placed through an interlayer dielectric formed 
over the top surface of the substrate. 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

8. Claim 5 recites the limitation "the field isolation layer" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

9. Claims 20 and 22 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

10. The term "relative thick" in claims 20 and 22 is a relative term which renders the 
claim indefinite. The term "relative thick" is not defined by the claim, the specification 
does not provide a standard for ascertaining the requisite degree, and one of ordinary 
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skill in the art would not be reasonably apprised of the scope of the invention. The term 
"relative thick" is not described in the specification with any kind of tolerance that would 
allow one to ascertain as to what is relatively thick. 

Claim Rejections - 35 USC § 102 

1 1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

12. Claims 7-10, 12, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated 
bylshida (JP 11-261056). 

13. In reference to claim 7, Ishida (JP 1 1-261056) discloses a structure which meets 
the claim. Figures 6(a)-6(c) of Ishida illustrate a MOSFET array comprising a 
semiconductor material (10) having a top surface. There is a plurality of lateral metal- 
oxide-semiconductor transistors in a cellular array configuration with respect to the top 
surface. Each of the transistors includes a first region of a geometric gate construction 
(32) which overlies and is insulated from the top surface proximate a transistor channel 
region between a transistor source region (20) and a transistor drain region (22) in the 
top surface. The gate construction (32) forms a mesh having a plurality of substantially 
identical openings. Each of the openings approximates a predetermined geometric 
shape. An inherent capacitance-reducing plug (26) is subjacent each intersection of the 
mesh. The intersection forms a second region of the geometric gate construction (32) 
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which overlies and is insulated from the top surface proximate a third region of the top 
surface which intervenes adjacent source regions (20) and adjacent drain regions (22) 
of the transistors. 

14. In reference to claim 8, the capacitance-reducing plug (26) is a volume of oxide 
(paragraph 15). 

1 5. With regard to claim 9, the volume of oxide (26) has a geometric shape and 
geometric dimensions substantially conformed to the geometric shape and geometric 
dimensions of the intersection. 

1 6. In reference to claim 1 0, the volume of oxide (26) extends from a bottom surface 
of the gate construction (32) into a predetermined depth of the top surface associated 
with the source region (20) and drain region (22) depth measured from the top surface 
into the semiconductor material (10). 

17. In reference to claim 12, the capacitance-reducing plug (26) is a filled shallow 
trench isolation region. 

18. With regard to claim 13, the geometric gate construction (32) is isolated from the 
top surface by a gate oxide layer (28). The capacitance-reducing plug (26) is a layer of 
capacitance-reducing material floating in the gate oxide layer (28) superjacent the top 
surface. 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20. Claims 1 , 2, 3, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishida (JP 1 1-261056) in view of Noble et al. (United States Patent Application 
Publication No. US 2002/0014660 A1). 

21 . In reference to claim 1 , Ishida (JP 1 1-261056) discloses a structure which meets 
the claim. Figures 6(a)-6(c) of Ishida illustrate a cellular metal-oxide-semiconductor 
structure having a plurality of individual field effect transistors, the structure having a 
gate construction (32) having a predetermined geometric mesh configuration. 
Subjacent each intersection of the mesh is a substantially insulative material plug (26) 
which is inter-spaced between adjacent source regions (20) and adjacent drain regions 
(22) of the structure such that inherent capacitance is reduced (see abstract). Ishida 
does not disclose the use of a polysilicon gate material for the gate but the use of 
polysilicon as a gate material is well known in the art. Noble et al. (United States Patent 
Application Publication No. US 2002/0014660 A1, hereinafter referred to as the "Noble" 
reference) discloses that the use of a polysilicon gate in a transistor leads to a more 
reliable device with superior drains and sources (p. 1, paragraphs 4-5). In view of 
Noble, it would therefore be obvious to use polysilicon as the gate material in order to 
attain the benefit of a more reliable transistor. 

22. In reference to claim 2, each of the plugs (26) is fabricated of a material for 
reducing capacitance between the gate constructions (32), the source regions (20) and 
the drain regions (22) of the structure (abstract, Ishida). 
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23. With regard to claim 3, each of the plugs (26) has a predetermined geometric 
shape and dimensions associated with gate length of each of the transistors. 

24. With regard to claim 6, each of the plugs (26) is a filled shallow trench isolation 
region extending into a surface of the structure containing source regions (20) and drain 
regions (22) therein. 

25. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishida (JP 
1 1-261056) in view of Noble et al. (United States Patent Application Publication No. US 
2002/0014660 A1) as applied to claim 1 above and further in view of Hong (USPN 
5,960,285). 

26. In reference to claim 4, Ishida discloses the use of a plug (26) having a thickness 
greater than the gate oxide thickness for the transistors which extends from the gate 
structure into a substrate region interspaced between adjacent source (20) and drain 
(22) regions. Neither Ishida nor Noble discloses the use of a plug made of a field oxide 
region. However the use of field oxide regions is well known in the semiconductor art. 
Hong (USPN 5,960,285) discloses that field oxide regions have the benefits of a low 
cost while being reliable (column 4, lines 19-25). In view of Hong, it would therefore be 
obvious to implement a field oxide region. 

27. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishida 
(JP 1 1-261056) in view of Hong (USPN 5,960,285). 

28. In reference to claim 1 1 , Ishida discloses the use of a plug (26) but does not 
disclose the use of a plug made of a field oxide region. However the use of field oxide 
regions is well known in the semiconductor art. Hong (USPN 5,960,285) discloses that 
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field oxide regions have the benefits of a low cost while being reliable (column 4, lines 
19-25). In view of Hong, it would therefore be obvious to implement a field oxide region. 

29. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishida 
(JP 1 1-261056) in view of Noble et al. (United States Patent Application Publication No. 
US 2002/0014660 A1) and further in view of Beyer (USPN 4,745,081). 

30. With regard to claim 14, Ishida does not disclose the use of a poly-silicon having 
a first doping factor for the gate construction material but the use of polysilicon as a gate 
material is well known in the art. Noble (United States Patent Application Publication 
No. US 2002/0014660 A1 ) discloses that the use of a polysilicon gate having a first 
doping factor in a transistor leads to a more reliable device with superior drains and 
sources (p. 1 , paragraphs 4-5). In view of Noble, it would therefore be obvious to use 
polysilicon as the gate material in order to attain the benefit of a more reliable transistor. 
Ishida does not disclose the use of a poly-silicon layer as the capacitance-reducing 
material in the plug. However the use of an insulative poly-silicon plug is well known in 
the semiconductor art. Beyer (USPN 4,745,081 ) discloses that insulative poly-silicon 
plugs have the benefit of being a low risk isolation scheme (column 1 , lines 10-22). In 
view of Beyer, it would therefore be obvious to implement an insulative poly-silicon plug. 

31. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishida (JP 1 1-261056) in view of Noble et al. (United States Patent Application 
Publication No. US 2002/0014660 A1). 

32. With regard to claim 1 5, Ishida discloses that the capacitance-reducing material 
(26) is silicon oxide which is a dielectric material (paragraph 15). Ishida does not 
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disclose the use of a poly-silicon having a first doping factor for the gate construction 
material but the use of polysilicon as a gate material is well known in the art. Noble 
(United States Patent Application Publication No. US 2002/0014660 A1) discloses that 
the use of a polysilicon gate having a first doping factor in a transistor leads to a more 
reliable device with superior drains and sources (p. 1, paragraphs 4-5). In view of 
Noble, it would therefore be obvious to use polysilicon as the gate material in order to 
attain the benefit of a more reliable transistor. 

33. With regard to claim 1 6, Ishida teaches all of the claimed invention except for the 
exact thickness of the dielectric material. Although Ishida does not teach the exact 
thickness as that claimed by Applicant: 

Note that the specification contains no disclosure of either the critical nature of the claimed dimensions 
or any unexpected results arising therefrom. Where patentability is said to be based upon particular 
chosen dimensions or upon another variable recited in a claim, the Applicant must show that the 
chosen dimensions are critical. In re Woodruff . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. 
Cir. 1990). 

The shape, size, dimension differences are considered obvious design choices and are not patentable 
unless unobvious or unexpected results are obtained from these changes. It appears that these 
changes produce no functional differences and therefore would have been obvious. Note In re Leshin, 
125USPQ416. 

Therefore claim 16 is not patentably distinguishable over the Ishida reference. 

34. Claims 18 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishida (JP 1 1-261056) in view of Noble et al. (United States Patent Application 
Publication No. US 2002/0014660 A1). 

35. So far as understood in claim 18, Ishida (JP 1 1 -261 056) discloses a similar 
structure. Figures 6(a)-6(c) of Ishida illustrate a cellular power MOSFET integrated 
circuit comprising a semiconductor substrate (10) having a first ion doping type and a 
surface layer (10) which has an active element well having the first ion type doping. 
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There is an array of MOSFETs including at least one row of source regions (20) and at 
least one row of drain regions (22). Superjacent the surface layer (1 0) it is understood 
that there is an interiayer dielectric layer through which source and drain electrical 
connection vias are formed. There is a geometric gate construction 932) which forms a 
grid having a plurality of substantially identical openings of a predetermined geometric 
shape and dimensions. A gate oxide layer (28) separates the gate construction (32) 
from the surface layer (10). A capacitance-reducing plug (26) is at each intersection of 
the grid such that the plugs (26) are inter-spaced between adjacent source regions (20) 
of transistor source rows and adjacent drain regions (22) of transistor drain rows of each 
row of the array. Ishida does not disclose the use of a poly-silicon having a first doping 
factor for the gate construction material but the use of polysilicon as a gate material is 
well known in the art. Noble (United States Patent Application Publication No. US 
2002/0014660 A1 ) discloses that the use of a polysilicon gate having a first doping 
factor in a transistor leads to a more reliable device with superior drains and sources (p. 
1 , paragraphs 4-5). In view of Noble, it would therefore be obvious to use polysilicon as 
the gate material in order to attain the benefit of a more reliable transistor. 

36. So far as understood in claim 21 , each of the plugs (26) is a trench isolation 
insulator. 

37. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ishida 
(JP 1 1-261056) in view of Noble et al. (United States Patent Application Publication No. 
US 2002/0014660 A1 ) as applied to claim 18 above and further in view of Hong (USPN 
5,960,285). 
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38. So far as understood in claim 1 9, neither Ishida nor Noble discloses the use of a 
plug made of a field oxide region. However the use of field oxide regions is well known 
in the semiconductor art. Hong (USPN 5,960,285) discloses that field oxide regions 
have the benefits of a low cost while being reliable (column 4, lines 19-25). In view of 
Hong, it would therefore be obvious to implement a field oxide region. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quinto whose telephone number is (571) 272- 
1920. The examiner can normally be reached on M-F 8AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



KVQ 




